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FIELD OF THE INVENTION 
The present invention relates to purification of fluids and in particular to 
the use of a centrifuge to purify oils of different types. 

Centrifuges for the separation of solids from liquids are of two general 
types: (1) sedimentation centrifuges, which require a difference between the 
densities of the two or more phases; and (2) centrifugal filters, in which the 
l^i 3pUd^^ a permeable mehib^fne thrpUgjht 

10 which the liquid phase is free to pass. 

Liquid-liquid centrifugal separators may be considered as an extension 
of the Jrat type, :The . p^rtteles. pf a dtepi^J&^ the same ? 

character^ 

The use of centrifuges covers a broad range of applications, from the 
1 5 separation of gases of different molecular weights to the dewatering of coal. 

Sedimentation qe^ or concentrate particles of solid in a 

H<^id%y : causing the particles to migrate through the fluid risrciially outward 
toward or away from the axis of rotation, depending upon the density 
difference between particles and liquid. If there is no difference in the density 
2-0=1 :idf the phases, the centrifuge cannot achieve separatipn.. : Tj}e discharge of > 
the iicjuiil ma^ b6 Iriterriiffenf, eis in th^ case #iKe Bottl^ or laboratory 
centrifuge. 

In commercial centrifuges, the liquid-phase discharge is usually 
continuous. The heavy^plid^^^is deposited ^gfpiri^t the bbwl wall for 
25 intermittent removal, either manually or by the action of a cutter knife; for 
continuous removal, by a differential screw conveyor; or for intermittent or 
continuous discharge with a portion of the continuous liquid phase through 
r Tafcprcfpriate openings in th# p^ri^f the boyvj.: 

The time required for solids removal may be as much as an hour for 
30 completely manual operation or as little as a few seconds for fully automated 
intermittent operation. When the separated solids have less density than the 
; . continuous phase* -they 
skimming tube. 
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, ■■ The tubikrlbdSwl ^ritriftise is Widfly :%p%ed for purifying u$ed|; 

lubricating and other industrial oils and in the food, biochemical and 
pharmaceutical industries. 

The bowl is suspended from an upper bearing and drive assembly 
^5 tWroflgh ;a ; ;flex^ a>ipos^: guide in a ; 

controlled damping assembly at the bottom. Thus it can find its natural axis 
of rotation if it becomes slightly unbalanced because of its process load. 

Feed enters the bottom of the bowl through a stationary feed nozzle 
underpressure. W 

10 upward into the bowl at the desired flow rate. The incoming liquid is 
accelerated to rotor speed, moves upward through the bowl as an annulus, 
andcifecha 

Solidsl:^ 

radial velocity based on their size and weight in the centrifugal-force field. If 
15 the trajectory of a given particle intersects the bowl wall, the particle is 
removed .from = the^ fluid^ ; ^rt?dQfs not^th^ particle:^ 
Successful process performance depends bri tinte correct balance of many 
factors. 

The depth of the liquid layer is controlled by the radial position of the 
20 - overflow port at the top of thebbwl. TOxao^Ierate and maintain the?li$uid at: 
the rotational speed of the bowl, an internal vane set, frequently of the Y or 
trefoil form, is provided. It also serves to damp surge waves and minimise 
out-of-balance during deceleration. 
; The ^ntrifug^^liqiflcl leaves the top of the bowl .at ihe peripheral : 
25 velocity of the overflow port. Not only is it subject to high shearing forces at 
this point, but it also strikes the casing or collection cover with considerable 
force and breaks into small droplets. If its surface tension is low, foaming 
mey result If this is deieteripus ib the product^ as in : the case ^f fruit juip^s;! 
may be desirable to remove the liquid from the top of the bowl by a skimmer 
30 or "centripetal" pump. In another configuration, the "full-bowl" principle, the 
feed and discharge openings are equipped with radial or face seals and no 
air- liquid intetfiace is ; ;v 

By providing two liquid outlets at different radii and different elevations 
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• at!t|ie^tdp dfi.the boWl,;itis; possible to : ^epa^ <^tinUoU^y ^ii^lscibl^ : 
liquids of different density while solid particles are collected from either or 
both phases. The positioning of the interface inside the bowl between the 
separated liquids is usually, controlled for optimum peiformance by 

*ht of the heaVy-phase outlet with an : interchangeable^ % » 1{ 

dam" of selected inside diameter. Tubular-bowl centrifuges are available with 
a variety of casings and covers for the containment of noxious vapours and of 
volatile or flammable fluids. 
: £ \ vV4- : i.V i -Solids; that; have sedimented s^ainst- the ^^^fwalP ai^^mbv^ - : . - X] % 
10 manually from this type of centrifuge when the quantity is collected is 
sufficient to impair the quality of the clarification or separation. 

;. Se^ well k P9VVP fo r 

cleaning lubricating fluids of sblid contaminants in engines and like 
mechanisms. 

15 It will be appreciated that notwithstanding the simplicity and efficiency 

with which such devices separate solids from the fluid passing therethrough, 
thfey : arW a number of limitations attached to their usage which have hitherto 
served to limit their widespread use. 

A typical form of such a self-powered centrifugal cleaner is shown in 
^20 part^ sectional elevation at 10 in FIG. 1 , comprising a base. 1 1 , rotoin ,*|2 
mounted on a substantially vertical axis 13"fbr rotation thereabout, a housing 

14 mounted on the base and enclosing the rotor and a drain or holding sump 

15 formed in the base below the rotor. A fluid inlet passage 16 is arranged to 
supply fluid at^^ 

25 rotation axis and a fluid drain passage 17 in the base receives fluid from the 
drain sump for return to a fluid reservoir. The rotor has side walls arranged to 
retain solid contaminants, contained in the supplied fluid, which are forced 
y butwardly by rapid rotation: of the rotor due to rea^ 

supplied fluid to the drain sump by way of rotor nozzles 18, 19 in the base 

30 thereof. 

When used in a lubrication system for an engine or a fluid operated 
: device; the quantity of flCifcf tohicft can bie passed ^tqugh time is 

limited and the fluid emerging from the rotor nozzles 18 and 19 is in a low 
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energy state and suited only for returning by gravity flow to a system reservoir 

orsump; > '?y. y : ■ ^v:,"^"^":: . V'v^vj" ' ^f: 5 ;**V r.. ft" 

*lt has been proposed tb avoid 'dft'a j h iFig "1 im itatio ns by exposing tfre *" ' 
housing to an above-ambient pressure, possibly from an engine crank case, 
5 . although this then requires either a corresponding increase in supply pressure 
. ^ rpintairV the pressiite^ 

reduced rotation efficiency, or by using a suction pump driven by way of a 
power take off from the engine or machine being lubricated by the circulated . 
fluid. 

&S'&to£. ^^r^erf^iE^\^p^^^ : 1n the; past to^^rsort^^ 

limitations of such centrifugal cleaners was to provide a cleaner in which a 
proportion of a circulated fluid is diverted with a drainage assistance 
arrangement including a yentyri arrangement^ 

15 a region into which opens an induction port connected to the cleaner sump so 
that the cleaned fluid can be entrained into the non-diverted fluid and returned 

1 i^e^e rne^ods have thefr problems particularly th^it systems have 
not been effective in removal of the fluid from the base of the rotor. A failure 
20 to accomplish this effectively leads to the fluid "backing up" or accumulating in 

The present inventors have found a surprisingly efficient way of 
reducing the draining limitations of such apparatus. 

Fluid dehydration units are also known. Devices and systems that 
25 have^ 

reservoirs, centrifuges, water absorbing filters, and vacuum dehydration oil 
purifiers. However, these have had significant limitations in either their water 
removal capabilities, ease of operation, capital costs, or operating costs, as 
Wii! bfe discussed: - = - ---- • 

30 Settling tanks remove bulk quantities of "free" water from oil based on 

the difference in their densities and gravitational settling. To be effective in 
r^oving "free" watery settling : tanks> ^requir^. large residence times and a. . 
significant amount of fiobr space*. However, they are ineffective in separating 
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oil-water emulsions and are not capable of removing dissolved water. 

imposing centrifugal force on the fluid that, in effect, elevates the gravitational 
force. 

5 Centrifuges are effective in removing free water from the oih However, . 

and ; have f rriited :<^pf^biljt^ %/C v " - 
separating oil-water emulsions. They cannot remove dissolved water from the 
oil. 

Water absorbing filters u$e special filter media that abso 
v 'io the oil. As the. water is aibsorb&ci^ restricted, arid: 

the pressure drop across the filter rises. When the pressure drop reaches a 
predetermined level, the water absorbing filter is removed, disposed of, and a 
new. filter is ; installed. These water absorbing .filters are effeptive in removing 
free water but have marginal ; <§ffe& dissolved water : 

15 from the oil. In addition, water-absorbing filters have a limited capacity for 
water. Therefore, they must be replaced once they are saturated with water. 
: Consequently, they are; ; tyj|ic^illy > only used in aj^plk^tjpns where trace- 
amounte of water are present. In applicatioris where water concentrations are 
higher, the cost of continuously replacing water-absorbing filters becomes 
20 very high. 

Several: types of ; vacuum dehydration ; oil purifieris have been used fqr ; 
oil dehydration, these generally operate under the principle of vacuum 
distillation, mass transfer of moisture from the oil to dry air, or a combination 
of the two. 

; 25 . inva^ 

of the water. For example, while the boiling point of water is 100° C) at 1013 
mm H20 barometric pressure (standard atmospheric pressure), its boiling 
point at 100 mm H20 is only 50° C. By applying a sufficient vacuum relative 
tp the. #mp;^^e oX^li|§l r the Water in.rthe 61l w^ eviporate from the oil in^ ■ ; 
30 the low-pressure air (vacuum), thus dehydrating the oil. 

Flowing the oil into a contactor vessel which has a vacuum applied to it 
by means of a vacuum pump is the typical means by which this is achieved. 
. In order to maximize thVwster vaporization rate in a given, vessel, large;. • 
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■"' .. surface ^arto^ -V V V ^...^-M^y- % : :V ;' i:t-;?; ;: /l?fl 

. This can be accomplished by means of flowing the oil over structured 
packing, random packing, cascading plates, spinning discs, or other methods 
well known in the vacuum distillation and contactor fields. The oil usually 
: ;V;x : : y : " e^rs sti^ f |:\ : ■ £ > 

packing, spreading into relatively thin films. The oil collects in the bottom of 
the vessel where it must be pumped out by means of an oil pump. Heat may 
be added to the oil in order to reduce the amount of vacuum needed. 

10 water removal rate. Heat may also be applied to increase the water removal 
rate. However, great care must be taken in not applying too much heat and/or 
. :: vacuum because more and: raqre of the lower molecular weight hydrpcfirbprif 
in the oil will alsioi be vapdnzed as the ternperature and/or vacuum Is 
increased to levels below their boiling points. It should be understood that any 
15 liquid with a boiling point less than water will also be removed. This may, or 
may not be desirable,; depending upon 

ffrass firbnsfer-based systems use feimilar contactor 
rather than relying on distillation for removal of the water, dry air or gas is 
continuously passed countercurrently upwards across the oil that flows 
downward; Waiter molecules in. the oil will mpve. via a oo^Btm^pn gt^dA^nt 
info the relatively drier air! The now humid air is drawn fforri thd cdntabtor by a 
vacuum pump or blower and exhausted to atmosphere. It is not necessary to 
heat the oil more than the boiling point of water in order for the water to 
vaporize. "Therefore* less Jieat and/or vacuum can be used for water removal 
25 with a mass transfer-based system than in vacuum distillation systems. 

While vacuum distillation and mass transfer systems do remove free, 
emulsified and dissolved water, they have several drawbacks that have 
prevented their w1desp]^li| u$e/ 

In both systems, liquid level controls are used within the vessel in order 
30 to ensure that the oil level does not become so low so that the oil pump runs 
dry. The liquid level controls also function to ensure that the oil level does not 
: become sp. high ^ 

eliminate the water removal efficiency of the vessel and may even lead to the 
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oil entirely filling the vessel and overflowing into the vacuum pump. 

^ ■ Vac^^; purifiers: aire^al$C) ;subjec£ctQ foampg ^ithin |the vessels ,9S: ^ 
. f O ? . ---I is v^pnieil'Mhin tf#oiIfthis foam has d'iotttif specif gravity tharf 
the oil can cause malfunctioning of the liquid level controls and a reduction in 
5 the performance of the purifier. 

t E^fo;;t^ 

oil, vacuum dehydration oil purifiers have become the desired method for 
water removal from oil. 

However, the drawbacks associated with vacuum oil purifiers have 
JS.V'p /. prohiWtecl^tKese pud0|ra from^beig widely'yis^ and/q&a^ 

the majority of lubrication or hydraulic systems. Because of their relatively 
large size and costs, they are limited to non-mobile, stationary applications, 
;,and are not practical for use on mobilei equipment 

- ^ue to their high capital cost, they are typically n"ot-^ pfeirfiSWhBlrSfly 
15 installed in a system unless it is a relatively large, expensive lubrication or 
hydraulic system. Instead, they are usually shared by several systems by 
. using opteto purify^^oil on Qn^machine.or reservoir for a peripd qftjm^, 
ahdfihen move it to another- msicfiine, etc. However, when the purifier is being 
used in this manner, the oil in the machines that are not connected to the 
20 purifier can become contaminated with water. This oil will remain 
contaminated! urftil the purifier can be -reattached: to them <aind the 6\\ 
dehydrated again. 

Membrane based systems have been used to remove water from 
organic systems. It must, however, be recognized that the presence of either 
25 :po^ 

hydraulic permeation of the oil to the permeate side. This situation will result 
in the loss of oil. It will also allow the non-volatile oil to coat the permeate side 
of the . membrane,, thereby fouling . the mernbrahe and reducing its 
effectiveness r ih permea^fig Wafdr, 
30 The present inventors have also found a surprisingly simple yet 

efficient way of removing water from another fluid of low volatility. 

SUMMARY OF THE INVpNTIQN/ 
fh<3 present invention is directed to an apparatus and method for fluid 
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disadvantages or provide the consumer with a useful or commercial choice. 
In one broad form, the invention resides in a centrifugal cleaner for 

" 5 a base, 

a rotor mounted on a substantially vertical axis for revolution thereabout, 
at least one rotor nozzle in a lower portion of the rotor, 

an impeller positioned below the rotor adjacent the base to exert pressure on 
10 the fluid. 

The apparatus and method jrf the present invention disd are 
..-/ ■: particularly stfitedrto the Cleaning of oils iahd as: stich, explanation of the 

principles and processes are given referring to oils as the fluid to be cleaned. 
It will be appreciated by a person skilled in the art that other fluids may be 
3-. is cleaned usingythe present invention. 
Th^ ^rcleanihj tentri 
bowl or rotor, the driving nozzles and the oil level control mechanism or 
impeller, all contained in a suitable housing preferably manufactured of steel 
; , : : and cast aluminium. -.> 

20 to get to the centrifuge, dirty oil may enter the unit through the side of 

the centrifuge base and suitably travels up through a hollow spindle. The 
spindle may preferably be positioned at the axis about which the centrifuge 
''•bowl of irotoferevdiyes. 

At the top of the spindle, a baffle may distribute the oil uniformly into 
25 the centrifuge bowl or rotor. The bowl spins at high speed, preferably about 
7500 rpm, and the oil quickly accelerates to a high speed. The resulting 
• b^iStrifugai force causes dift to move ^u the inside boWl. Wall w^ 

it mats into a dense cake. 

The impeller may suitably be an open type impeller or a shrouded 
. 30 impeller Closed type or shrouded imRellers fig generally the nrjost efficient, 
6peh of semi-open ^ 

solid materials and on many smaller pieces of equipment. The impeller may 
perform as a turbine pump. 



The impeller may preferably comprise a central hub rotating on the 
central axis around which the rotor is revolving.. The hub may preferably have 
atieast one blade extending therefromv The blades rhay be/straight, curved ? 
in either the forward or backward direction depending upon the position of the 
5 impeller (that is whether the impeller is located to push the fluid or to suck the 



• = « the blades or Vshes oh- the impeller may be: angled or pitched: The 
pitch may be variable. The blades may partially overlap and define a plurality 
of passages between the blades. 
10 - The pressure exerted on the fluid may be due to- centrifugal forces. as 

in centrifugal pump or of a positive displacement force as in a positive 
displacement pump. 

The impeller may be provided with a loose inner sleeve to prevent tip 
leakage- Theiihhersleete^ 
i5 the vanes and the viscosity of the liquid; 

The impeller may preferably move the oil away from the base at a rate 
which is quicker than the flow from the nozzles. This may prevent or reduce 
me buildup of oil in the base which could cause the rotor ; to slow: or lose 
efficiency. 

20 The impeller may be attached to the rotor and if so the impeller may 

spin with the rotor. In this case the impeller may act as similarly to a pump 
jm>feller. j TKe irhp^iler mat preSi^jy* 

to the base of the rotor. The inertia of the much larger and heavier rotor may 
preferably rotate the attached impeller. This impeller rotation together with 

25 the shape and configuration of the impeller blades preferably causes a 
sweeping action of the oil -as it is ; ejected from the- ridzztesi The sweeping 
action may cause any oil contacting the blades to be directed into the drain 
sump away from the rotor. The impeller may suitably be smaller than the 
rotor so as not to unduly ; sjpwthe rotor, , , . . . . - . . 

30 In another prefaced aipect the i impeiief nii9'^'' 1 ^^i^'^^ 

rotor. It may suitably be mounted on the same axis of rotation as the rotor 
and have blades shaped to utilize the force of the oil as it is ejected from the 
.nozzles in order,^ 
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There.may also be fins or vanes disposed in the base of the .centrifugal. 
MMM^k^My^m:&^ . frpm^ipidr, Tnese vanes%^§|ige^ 
spent oil away from the rotor. 

In another form, the invention resides in a centrifugal cleaner for 
5 cleaning a fluid comprising 



a rotor having an interior and an exterior mounted on a substantially vertical 
axis for revolution thereabout, 
at least one rotor nozzle in a lower portion of the rptor, 
0 thfe ^ibrhavrtng si&e walls arranged <b retain solid contiamlnantsitontained fas> 
the fluid which are forced outwardly by rapid rotation of the rotor due to 
reaction to ejection of the fluid to a drain sump through the rotor nozzles, 
. , a housing mounted on the base and enclosing the. rptor, ^ 
a drain sump formed in the base below the irotdrp 
15 a fluid inlet passage arranged to supply fluid at an elevated pressure to the 
interior of the rotor by way of the rotation axis, 

at Jeast on? fluid drain passage in the base to receiye fluid from the drain- 
sump and 

an impeller positioned below the rotor adjacent the base to exert pressure on 
20 the fluid. 

In yet another form, the. invention refcigjs in. si fluid cleaning system 
including at least one centrifugal cleaner. The centrifugal cleaner may be of 
any type. 

In still another form, the invention resides in a vacuum dehydration unit 
a vacuum chamber having a base, 

a nozzle in an upper portion of the vacuum chamber for fluid entry, 
means for generating a vacuum in the vacuum chamber, 
£ flgia •: ^disphargj3 'p*$g& ^^W&l Portion, qf the ^aGM^m chapiber 
30 extending a distance above the base of the housing to maintain a depth of 
fluid in the base of the vacuum chamber, and 

an internal baffle extending into the fluid maintained at the ba^e of the 
vaciiurri chamber, thereby ;^efinmg: two areas within the vacuum Chamber. 
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The system operates according to the . principle that water boils at a. 
: f% tov^ TiWIowf^ - 

the boiling temperature, it is therefore possible to boil water contaminating oil 
or other substance with low relative volatility at temperature closer to ambient. 
5 The foiling will preferably cause the formation of steam or. water vapour 
,j F v^ieh^iy th^ri be?cori^n#<J rqriff coaifescfer ihsitfe 0 va6uum chamber ; 
and removed by the device creating the vacuum. The oil may be removed 
from the vacuum chamber by a combination of gravity flow, which may defy 
the vacuum and a; pump associated with the fluid discharge passage, 
id >: 

may be removed via the vacuum generating device and collected in a waste 
chamber for disposal or reuse. Water levels to les than 10 ppm may 
preferably be achieved in the oil. The oil may thep be further cleaned in the 
: 'centrttugarcleaner. " 
15 The nozzle for fluid entry may receive oil pumped from a reservoir 

under pressure. The flow of the oil under pressure may cause the oil to be 
atomised upon entry into the low pre^ure- enyjronment inside -the vacuum 
chamber. 

The vacuum generating device used in conjunction with the present 
20 invention may suitably be a small readily available air operated venturi 

vapuum^et unit. =. • .- : '.V • . ; -V^ ; 

The vacuum dehydration chamber may preferably have at least one 
tray or other means to increase the surface area of oil exposed to the 
vacuum. The trays may take the form of condenser trays to allow the oil 
•25 vapour to condense back intO;)iqui^ The trays may suitably, beagled to 
allow the condensed liquid to be directed towards the base of the vacuum 
chamber. 

The trays may have an array of openings therein to allow the liquid to 
• : run through the openings; '? : 
30 The chamber may be of any shape suitable for use in a compact unit 

while still accomplishing its function. There may suitably be a means for 
measuring the extent of the vacuum formed in the vacuum chamber either 
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water or water vapour from the vacuum chamber. There may be an 
accumulator associated with the second outlet. 

The fluid discharge passage may be associated with a pump for 
0 : - mWihg thWbii^ vaie may 

also be fitted to the discharge pipe to prevent backflow. 

The internal baffle extending into the fluid maintained at the base of 
.the vacuum chamber, defining, two. areas within the vacuum .chamber, may 
; > Suitably bi angled td allow tl#oil Vapour on one side of it to condenseRjn the ; 
lo • angled surface and run down. 

In still another form, the invention resides in a fluid cleaning system 
: : including atleast one yacuum .dehydration unit : 

In yet another form, the invention resides in a fluid cleaning system 
including at least one centrifugal cleaner, and at least one vacuum 
15 dehydration unit. 

■J}.'-- The fluid;ic|eaning systems may also include, at least one hplding tank, 

at least one heating unit and at least one pump. 

The fluid cleaning system may suitably be portable. 
The holding tank may be used at the discretion of the operator of the 
20 :.. fsys^mis may ttie heating ujit.^nd the pump(sj. Th> injividuaj^ni^ maybe, 
turned on and off at the discretion of the operator. The units may also be 
controlled to maintain pre-set optimum conditions within the system. The 
units may appear in the system in any order. 

. 'The-heating unit may allow the system to be used to; clean heavier 
2 5 grade oils. The purpose of the heater is to heat the oil, creating a reduction in 
the viscosity of the oil. The heater may preferably be mounted after the first 
pump, discharge and allow. : ,the : :Oil to pass through prior to entry, to the 
centrifuge. The element may be ! a thermostatically controlled element and 
may also allow the operator to pre-set a temperature for optimum operation. 

There may preferably be two pumps in the system each driven from an 
end . of a, double ended rnotofv Amatively, = : both;,pump.^may be dnVen from , 
the one end of the motor which may allow an element of submergibility in 
some situations. The first pump may preferably move oil from the holding 



• • 




13 

suitably carries oil away from the centrifuge at pre-set pressures allowing the 
system to be used as an in-line filtration system. Each pump may preferably 
be a gyrotary pump. Pumps of this type generally have a small central gear . 

These pumps also generally have larger than normal porting, enabling them 
to transport high viscosity fluids. They preferably have a higher tolerance to 
wear from.: particle contamination, than another type of . hydraulic pump,.. 

£ a preferred wder of processes? may be moving the bil from the holding 
10 tank through the heating unit, using a pump, then through the vacuum 
dehydration unit to remove the majority of the water. The oil may then 
procee|iibrougl^the centnfugal.cleaner-andsthen back to the^holdjng^nk. In . . : 
" thV systern layoW pnavitied the volume of oil to be cleaned is smaller than 
the holding tank volume, the entire volume of oil may be removed from the 
1 5 machine it lubricates into the device of the present invention for cleaning. 

y : '., : -Th(| sys^m5r|hay^^ inia circulation; pa^fnjsimHaif iny: 

nature to the cleaning of blood by the kidneys. The oil may preferably be 
continuously circulated through the oil cleaning system and returned to its 
origin as an ongoing process. The oil may be continuously circulated through 
20 the:??6H cleaning- system ^ilutinj the cpntaminationvon each pass until a : ; 
suitable level of cleanliness is achieved. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Various embodiments of the invention will be described with reference . 
to thefollovving:draWings, ihwhicht 
25 Figure 1 is a part sectional elevation of a prior art self-powered 

centrifugal cleaner. 

Fjgure. 2 is a part sectional view, of a, centrifugal cleaner according. to an 

aspect o? the present invention; 

Figure 3 is a perspective view of a disassembled centrifuge. 
30 Figure 4 is a perspective view of a centrifuge rotor. 

Figure 5 is a perspective vi|»r : of a, centrifuge with the housing 
removed. 

Figure 6 is a close up view of the base of the centrifuge rotor. 



14 

»•: 



' ** Rgure 8 isln end view of the fluid cleaning system according to an 

aspect of the invention. 

Figure 9 is a reverse end view of the fluid cleaning systemi according to ^ 

5,:? an :aspeef of the inveMph: |p-f .: -.'J; s- *k : 4 . ^ 

Figure 10 is a close up view of a portion of the fluid cleaning system 
according to an aspect of the invention. 

Figure 11 is a r close,up,vieXof anptiier potion pf,the fluid cleaning 
syltem according to an aspectWthe invention, f ~ c " : " 

0 Figure 12 is a close up view of yet another portion of the fluid cleaning 

system according to an aspect of the invention. 

Fiqure 13.is a close up view of still another portion, of; the fluid cleaning , 
. system according to ah aspect of the invention. 

Figure 14 is a schematic of the vacuum dehydration unit according to 
.5 an aspect of the invention. 

.j: .^Figure .15 is aischema^of the^il cleaning: systeni according to aji 

aspect of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
According to a first aspect, the invention resides in a centrifugal 
20 cleaner: 20 for cleaning a fluid pomprising* base <11> ^rpt6r,12>having,an 
interior and an exterior mounted on a substantially vertical axis 13 for 
revolution thereabout, two rotor nozzles 18, 19 in a lower portion of the rotor 
12, the rotor 12 having side walls arranged to retain solid contaminants 
" contained in the fluid ,wbich,are fPreed outwardly by rapid rotation of the. rotor. 
25 12, the rotation due to reaction to ejection of the fluid to a drain sump 15 
through the rotor nozzles 18, 19, a housing 14 mounted on the base 11 and 
enclosing the: rotor 12, toe drain sump 15 forrned in the page 11 below toe 
; rPtor12, a fluid inlet passage 16 arranged to supply fluid at an elevated 
pressure to the interior of the rotor 12 by way of the rotation axis 13, at least 
30 one fluid drain passage 17 in the base 1 1 to receive fluid from the drain sump 
,15-and. an impeller 2 l,Dos«ionecl below the rotor 12^djac|nt.the base 11 to 
exert pressure on the flUid; 

As seen in Figure 2, the housing 14 is essentially bell-shaped with a 
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' central "vertical axis 13 * to inserted therein, the housing 14 is 
manufactured from a strong but relatively lightweight material such as 
stainless steel and it will generally be polished on the inner surface to reduce 

relative to the base 11 by positioning an opening 24 disposed in an upper 
portion of the housing 14 over the protruding spindle 23 and securing the 
housing .14,in :: toat position, Th ? interior of the housing 14 may also have 
; T circuit 

0 housing 14 even when the rotor 12 is revolving at a high rate. 

The spindle 23 is also generally the entry point for oil at 100psi into the 
centrifu^ a ; flu»d inlet passage . 

The spindle 23 is a hollow elongate cylindrical member. It is 
5 manufactured from polished metal to reduce friction and wear to both itself 
t» ^and me. cer^ifugeTrotop12J; Ttie spindle ^3Hs#xed 1o theKbase.so^that 4he f 
housing 14 and" the rotor 12 may be lifted from the spindle 23 for 
disassembly. An upper portion 25 of the spindle 23 is clamped with a nut 26 
or other device to secure the housing 14 in position. 
20 ; J ; fhe, base 1 1 : is,gener% • b^t shaped fallow - tfie collection of the 
cleaned fluid and the direction of this fluid towards the outlet 17. The base 1 1 
includes a number of directing fins 27 to contribute further to the direction of 
the fluid to the outlet or fluid drain passage 17. The base 1 1 is manufactured 
in a single piece and may be cast The base. lly as with the other centrifuge 
25 components, is manufactured from polished metal to reduce friction between 
itself and the fluid to be cleaned. There are two opposed fluid drain passages 
17 in the base 11 |ocated : pn opposite sides of tbe.spindte 23. 
V the housing 14 arid me base 1 1 fit together wim a: substantially fluid 
tight seal to prevent or minimise leaks. A gasket 29 is used to enhance the 
30 seal. A collar 28 may also be used to further improve the sealing 
.characteristics:^ 

portions on the hbusirig and %e : base 1 1 to form the seal. 

The rotor 12 seen best in Figure 5, is manufactured of stainless steel. 



m 



5 



10 



15 



20 



25 



30 



It is. ge^rallytubuiar Sd^linidrical in design and has a laterally extending 
portion 30 towards the base of the rotor 12 to correctly position it within the 
housing, even when revolving at high speed. 

i|igbas#dfl*be 12%haveL : ; 

openings 24 therein to engage with the spindle 23 extending from the base 
11. The openings 24 are fitted with bearings 31 to reduce the friction 
between the rotor 12 and the spindle 23. The openings 24 are situated in the 

.:cerrtreo!^ '**■•'••- 

There are two nozzles 18, 19 diametrically opposed on the base of the 
rotor 12. The nozzles 18, 19 are oriented substantially parallel with the 
spindle. 23 in order,to provide the, optimum <° $ e < : 
^ rotor is/.Eaeh^zzle^ 
streamlined to provide lowered resistance in relation to the fluid when the 

rotor 12 in spinning. 

According to a second aspect, of the present,; invention, a vacuum.. 
ddnydrafen 1 uhlt $5 for4emaving Water*6m i fluid stream : ls provided; ' ; The 
vacuum dehydration unit 35 comprises a vacuum chamber 36 having a base 
37, a nozzle 38 in an upper portion of the vacuum chamber 36 for fluid entry, 
a vacuum generating device ^associated with an outlet;43 from the vacuum 
chamber 36, a fluid discharge passage 40 in a lower portion of the vacuum 
chamber 36 extending a distance 41 above the base 37 of the vacuum 
chamber 36 to maintain a depth of fluid in the base 37 of the vacuum 
chamber; 36 f and?an>in%nal*bafflel42 extending: injo the fluid maintained at 
the base 37 of the vacuum chamber, thereby defining two areas within the 

vacuum chamber 36. 

The vacuum chamber 36 is substantially sealed to prevent the ingress 
OT ahfitraosphete which ^uldj^elnse to an increase ^pressure. The; 
inlets 49 and outlets 40, 43. to and from the vacuum chamber 36 will also be 
substantially sealed to maintain the low pressure environment. 

The vacuum or lowered pressure environment is maintained in the 
c^mber^^ ti$«mW^^ device 39; T^^e- 

39 used in conjunction with the present invention is a small, readily available 
air operated venturi vacuum jet unit. The vacuum generating device 39 
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water from the vacuum chamber 36. The vacuum generating device 39 is . 
associated with a waste collection chamber 44. 

The oil or other fluid enters the vacuum chamber 36 through the nozzle 
: V ; 38^inip^p&ioii3f &4ciiumiha1hber36; $ 

to atomise the oil or other fluid upon introduction to the low pressure 
environment. 

, ...... v jfie demised fluid inpreases thq surface.area of the water ^ the. oil^ 

which bins ^a i^ 

chamber 36. The more volatile oil generally does not boil. The water vapour 
makes its way towards the upper regions of the vacuum chamber 36 and the 
:,, e-j| towards 

■ * ^The^il makes its Waylo the base 37^ the chamber 36 Via a system Of 
condenser trays 45 provided in the vacuum chamber 36. The trays 45 are 
.5 oriented at an angle to promote the flow of the oil towards the base 37. The 
■< trays ; 45<m^ a waterfall type system. v ; ;■■ ■ , >■.,. 

At the base 37 of the vacuum chamber 36, there is a fluid discharge 
passage 40 extending a distance 41 above the base 37 of the vacuum 
chamber 36 to maintain a depth of fluid in the base 37 of the vacuum 
20:>: chamber^ This depth of>u^ 
has been atomised at the inlet nozzle 38. 

The vacuum chamber 36 is provided with an internal baffle 42 
extending into the fluid maintained at the base 37 of the vacuum chamber 36, 
thereby denning two areas^withiri the vacuum chamber 36, The baffle 42 
25 separates the vacuum chamber 36 into a liquid discharge area 46 and a 
condensing area 47. Due to the baffle 42 extending into the liquid maintained 
at the base 37 of the .chamber 36, any. oil which regains as atomised oil 
cannot pass inib the liquid discharge area 46 of the chamber. The baffle 42 
will therefore be substantially impermeable to the atomised oil. 
30 There is a water condenser tray 48 in the uppermost portion of the 

vchamber 36: to allow ^ 

• angled to guide the ViqUtcl \>^lb^<^c&(m generating device 39 arid its 
associated outlet 43 for removal. 
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an oH cloning system 50. The components in the oil cleaning system may 
be used in any order and any combination. 

As can be seen in the schematic Figure ; l5^the ojl enters the oil 

;Sfin1ngSy^m^^ * 
is a three way selector valve 52 allowing the operator to select whether the oil 
to be cleaned is taken from the holding tank 53 or an external source. 

,|f the selector is positioned: to take the. oil from toe holding,tank 53,the, 
"oH wilt be colleiedirom a^s&ibh^m^^^ocatea in a^bwerpbrtioh of the 
holding tank 53 and transported to the entry to the system through piping 55. ; 
At the entry to the system will be a suction strainer 56. This strainer 56 

. .Will remove larger 

" The' difv^f then continue to afrit pump 57. This pump 57 is powered 
by a motor 58 which may power more than one pump. The pump 57 moves 
the oil to the in-line heater 59. The heater 59 possesses a thermostat and 
:switchingidevice to cbntrdl. a pres^ hea^rtemp^ j™? 
heater 59 may be switched off so that no heat is provided to the fluid stream. 
The fluid will however usually pass through the heater 59 regardless of its 
state of activation. 

- ; TH e bil Siting .tn^Wter 59 may ente^ths c^togej60 »cUy or 
may be diverted to enter the vacuum dehydration unit 35. The stream may be 
split with a portion entering both. The oil exiting the vacuum dehydration unit 
35 will then enter the centrifuge 60 or be returned to the holding tank 53. 

There is also a second pump 61 driven by the motor 58*riving the;first : 
pump 57. This pump 58 takes oil from the suction sump 54 at the lower 
portion of the holding tank 53 and expels it from the system 50. It can also 
transport the oil exiting the vacuum Rehydration unit 35. to the holding tank 53, 
' The system 5d functions so thalFahy of the thiree main processes 
(vacuum dehydration unit 35, oil centrifuge 60 and Heater 59) can be 
operated at the discretion of the operator. The processes may be activated of 
deactivated; at W stage. The system ?50 ; may; a^ow |he oil to proceed 
through all three processes or any combination thereof. The pumps 57, 61 
are provided to allow the transport of the oil into the system, out of the system 
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system 50 to operate as an in-line system or a recirculating system treating oil 

stored in the holding tank 53. 

The oil leaving the system 50 leaves via a final filter 62^ .. . 

The portable oil cleaning system is shown having a chassis on wheels. The 
chassis supports the holding tank 53 and the other system components as 
described above, are located adjacent the hqWiijg.tenk 53. . , .{. ■ 

44ipreserrt ipecificsftion and claims, me wbrd^cornprfeihg" and its^ 
10 derivatives including "comprises" and "comprise" include each of the stated 
integers but does not exclude the inclusion of one or more further integers. 

compliance with; the statute; the vinvehtipn bas been de^ribed. in ; 
*" |£,guage nnore or ies/specific to structural or memodical features. It is to be 
understood that the invention is not limited to specific features shown or 
15 described since the means herein described comprises preferred forms of 

* * ^ in #the invent 

Wforrns o? modifications within the proper scope of the appended cla,ms 

appropriately interpreted by those skilled in the art. 

Dated this 29 th day of October 2002 

20 KbbeHc SRfllTH 

By their Patent Attorneys 
CULLEN & CO. 
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